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(54) Title: METHOD FOR RESPONDING TO DCCH POINTERS 
(57) Abstract 

A method for responding to a pointer received on an analog control 
channel pointing to a control channel belonging to a forbidden service 
provider includes avoiding a power-up scan and resuming camping on 
the analog control channel. A wireless communications mobile unit is 
camped on an analog control channel and may receive a channel pointer 
to a digital control channel. If the digital control channel has acceptable 
received signal strength, the service provider information for that control 
channel is checked, if the control channel belongs to a non-forbidden 
service provider, the mobile unit camps on the digital control channel. If 
the control channel belongs to a forbidden service provider, the mobile 
unit returns to camping on the analog control channel without performing 
an intervening power-up scan. By avoiding power-up scans when the 
pointed-to channel belongs to a forbidden service provider, less power is 
consumed and users receive more consistent communications service. 
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METHOD FOR RESPONDING TO DCCH POINTERS 
Field of Invention 

The present invention relates generally to the communications field and, in 
particular, to a method for reducing the amount of time and resources required to 
respond to digital control channel pointers received on an analog control channel in 
a wireless communications system. 

Background of the Invention 

Analog wireless communications systems have been long established in the 
United States and elsewhere. For example, the advanced mobile phone service 
(AMPS) cellular telephone system was developed in the early 1970s and is still in 
widespread use in the United States today. The AMPS system uses Frequency 
Division Multiple Access (FDMA) to provide shared access to the available 
communications spectrum. With FDMA, users are assigned to a channel from a 
limited set of communications channels in the available communications spectrum. 
In typical AMPS systems, 25 kHz communications channels are used whose 
carriers are separated by 30 kHz. The number of available channels is limited by 
the size of the available communications spectrum. When a user places a call, the 
user is assigned to one of the available channels. If no channel is available, the 
user's call is blocked. Unfortunately, the increasing demand for cellular services 
has resulted in a corresponding increase in the frequency of call blocking, 
particularly in congested urban areas. 

Recent advances in digital communications allow for an increase in network 
capacity without requiring allocation of additional communications spectrum. In 
addition to FDMA, digital wireless communication systems use time division 
multiple access (TDMA) or code division multiple access (CDMA) to allow multiple 
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systems are operated according to the protocol described in Telecommunications 
Industry Association interim Standard IS-136. Within IS-136 and similar systems, 
digital communications are more desirable, but both analog and digital modes are 
supported. 

Analog, digital, and dual-mode wireless communications systems typically 
employ a large number of discrete communication channels for communicating 
voice and data from one location to another and for controlling system functions. 
Further, it is also common for there to be multiple communications service 
providers in competition with each other for each type of communication service. 
As such, within a given geographical area it is typical for the various communication 
channels to be allocated to the different competitors such that only one service 
provider is responsible for providing service on any given channel. 

To facilitate communications channel allocation, the spectrum of channels 
may be divided into several channel bands, each containing a plurality of 
communications channels. Thereafter, an entire channel band may be allocated to 
a particular service provider for a given geographic region. Thus, in a certain 
region, service provider Alpha may be allocated channel bands A and C, while 
service provider Beta may be allocated channel band B, and service provider 
Gamma all other channel bands. The particular details of the channel band 
allocations are well known in the industry. 

The various service providers are typically in competition with each other. 
However, many service providers have bi-lateral agreements under which 
subscribers (users) to one service provider may use the communications network of 
another service provider. Despite the prevalence of such agreements, some 
service providers have no such agreements with particular other service providers 
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power-up scan utilizes substantial system resources including mobile unit power, it 
is desirable to avoid useless power-up scans. 

Therefore, it is desirable for mobile phone to avoid power-up scans when a 
digital control channel pointer is received on an analog control channel that points 
to a control channel belonging to a service provider that the mobile phone is 
forbidden to use. 



Summary of the Invention 

The present invention provides a method for avoiding power-up scans when 
the pointed-to control channel belongs to a service provider that the wireless 
communications mobile unit is forbidden to use. The wireless communications 
mobile unit receives a list of forbidden service providers and camps on an analog 
control channel. Thereafter, the mobile unit receives a channel pointer to a digital 
control channel. If the digital control channel has acceptable received signal 
strength, the service provider information for that control channel is checked. If the 
control channel belongs to a non-forbidden service provider, the mobile unit camps 
on the digital control channel. If the control channel belongs to a forbidden service 
provider, the mobile unit returns to camping on the analog control channel without 
performing an intervening power-up scan. To increase efficiency, the mobile unit 
optionally keeps track of the last pointed-to channel and disregards subsequent 
pointers to that channel By avoiding power-up scans when the pointed-to channel 
belongs to a forbidden service provider, less power is consumed and users receive 
more consistent communications service. 
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establishing a new communications session, and transferring oversight of a 
communications session from one base station 14 to another. 

The available communications spectrum 50 for wireless communications is 
divided into a plurality of "channel bands" 30 each of which comprises a plurality of 
communications channels 20. The channel bands 30 are allocated as a unit to the 
various competing communications service providers. In a particular geographic 
area, only one service provider will provide service within any given channel band 
30. However, other service providers may provide service in a different channel 
band 30. Thus, at any given location, a mobile unit 12 is likely to be within the 
service area of a plurality of different service providers all of which operate in 
different channel bands 30. Because some service providers will offer digital 
services while others offer analog services, the mobile unit 12 may have a choice 
between the two types of services. 

For a particular mobile unit 12, the various service providers may be 
classified as either a Home SP, a Partner SP, a Favored SP, a Neutral SP, or a 
Forbidden SP. When acquiring service on a control channel 20, the mobile unit 12 
will scan the available control channels and make a selection based on the service 
provider classification. Home SPs and Partner SPs are preferred over all others 
and are known as acceptable service providers. A Favored SP has a lower priority 
than an acceptable SP, but a higher priority than a Neutral SP. The lowest 
classification is Forbidden SP. The mobile unit 12 will not register with a Forbidden 
SP except in emergencies, such as when "91 1" is dialed. As used herein, the term 
"Forbidden SP" refers to a service provider that should be used for communications 
only in emergencies. The mobile unit 12 should acquire service on a control 
channel 20 with the highest classification level. 
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hyperband) and a channel number. It is common for dual-mode wireless 
communications systems 10 to transmit DCCH pointers periodically on the ACC in 
order to promote digital operation. In IS-136 systems, the typical interval between 
DCCH pointers is one to five seconds. 

A problem occurs when the service provider for the ACC is not the same 
service provider for the DCCH. For instance, a given mobile unit 12, subscribing to 
service from a given service provider, may consider the service provider for the 
ACC as "acceptable," but consider the service provider for the DCCH as 
"forbidden." To illustrate this, assume that a dual-mode mobile unit 12 is 
subscribed to service provider Alpha. Service provider Alpha provides both analog 
and digital service. Alpha has a bilateral sharing agreement with service provider 
Beta, an analog only provider, that allows all of Alpha's subscribers to use Beta for 
analog service, and vice-versa. Another service provider, Gamma, is a digital only 
provider. Gamma has a bilateral sharing agreement with Beta, but no agreement 
with Alpha. With respect to Alpha mobile units 12, Gamma is a Forbidden SP. The 
Alpha mobile unit 12 is in a cell which has no service from Alpha, but has analog 
service by Beta and digital service from Gamma. The system logic of the cell is to 
provide DCCH pointers on the Beta analog control channels that point to a Gamma 
digital control channel. The Alpha mobile unit 12 is camped on the Beta analog 
control channel and receives the DCCH pointer the Gamma DCCH. Because the 
Alpha mobile unit 12 is forbidden to use service provider Gamma (except in 
emergency situations), the DCCH pointer creates a problem. 

Under the prior art, the mobile unit 12 would respond to this problem by 
initiating a power-up scan in response to a DCCH pointer directing the mobile unit 
12 to a control channel 20 belonging to a Forbidden SP. The prior art method is 
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be checked for RSSI and service provider information. Accordingly, a power-up 
scan consumes substantial mobile unit 12 resources. 

If the mobile unit 12 was camped on an analog control channel 20, it is 
probable that the mobile unit 12 found no suitable DCCH during the last power-up 
scan. As such, it is possible that the mobile unit 12 will conclude the prior art 
process by camping on the same analog control channel after the power-up scan 
(box 110). Alternatively, the mobile unit 12 may conclude the prior art process by 
camping on a different analog control channel after the power-up scan. Note that if 
the mobile unit 12 camped on the same analog control channel, the mobile unit 12 
will likely again receive the same DCCH pointer, which would be disregarded after 
comparison with the stored DCCH pointer (see boxes 130-140). 

Because receiving a DCCH pointer to a DCCH belonging to a Forbidden SP 
would result in a power-up scan, but the power-up scan would likely return the 
mobile unit 12 to the previous analog control channel, the triggered power-up scan 
would not result in better service for the mobile unit 12. Instead, the mobile unit 12 
would expend resources, e.g. time and power, running a power-up scan that merely 
identified the analog control channel that the mobile unit 12 was previously camped 
on. 

The method of the present invention avoids a power-up scan when the 
service provider is identified as a Forbidden SP; the mobile unit 12 instead returns 
directly to camping on the known analog control channel 20. See Figure 4. Once 
camped on an ACC (box 110), the mobile unit 12 of the present invention looks for 
a DCCH pointer. When one is received (box 120), the pointed-to channel 
identification is compared against the identification of the previous DCCH, if there is 
any (box 130). If the identifications match (box 130), the DCCH pointer is 
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The storing of the channel identification described above (box 140) may 
include storing the communications spectrum 50, channel number, and other 
channel information. 

The discussion above has principally used a cellular mobile telephone as the 
example of a mobile unit 12. However, it is to be understood that the present 
invention encompasses any type of mobile unit 12, e.g., a cellular mobile 
telephone, a pager, a personal communications device, or any other device that 
uses a wireless communication system 10 having a plurality of service providers, at 
least one of which is forbidden, and which uses channel pointers. 

The present invention may, of course, be carried out in other specific ways 
than those herein set forth without departing from the spirit and essential 
characteristics of the invention. The present embodiments are, therefore, to be 
considered in all respects as illustrative and not restrictive, and all changes coming 
within the meaning and equivalency range of the appended claims are intended to 
be embraced therein. 
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4. The method of claim 3 further including: 

a) receiving a second digital control channel pointer designating a 
second pointed-to digital control channel; said second pointer 
including channel identification for said second pointed-to control 
channel; 

b) comparing said channel identification for said second pointed-to 
control channel with said stored channel identification; and 

c) disregarding said second pointer if said channel identification for 
said second pointed-to control channel matches said stored 
channel identification. 

5. The method of claim 1 further including receiving a list of forbidden 
service provider identification information. 

6. The method of claim 5 wherein said service provider information includes 
SID codes. 

7. The method of claim 5 wherein said service provider information includes 
SOC codes. 

8. The method of claim 1 wherein said mobile unit is IS-136 compatible. 

9. The method of claim 1 further including camping on said first pointed-to 
control channel if said service provider information indicates that said service 
provider if not from a forbidden class. 

10. The method of claim 1 wherein said reading of service provider 
information includes decoding a F-BCCH message. 

1 1 . The method of claim 2 wherein said checking the received signal 
strength includes: 
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information indicates that said service provider is from a forbidden 
class. 

13. The method claim 12 further including: 

a) thereafter receiving a second digital control channel pointer 
designating a second pointed-to digital control channel; said 
second pointer including channel identification for said second 
pointed-to control channel; 

b) comparing said channel identification for said second pointed-to 
control channel with said stored channel identification; and 

c) disregarding said second pointer if said channel identification for 
said second pointed-to control channel matches said stored 
channel identification. 

14. The method of claim 12 further including receiving a list of forbidden 
service provider identification information. 

15. The method of claim 13 wherein said service provider information 
includes SID codes. 

16. The method of claim 13 wherein said service provider information 
includes SOC codes. 

17. The method of claim 12 further including camping on said first pointed- 
to control channel if said service provider information indicates that said service 
provider if not from a forbidden class. 

18. The method of claim 12 wherein said reading of service provider 
information includes decoding a F-BCCH message. 

19. The method of claim 12 wherein said checking the received signal 
strength includes: 
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returning to said camping on said analog control channel if said 
analog operating mode signal strength is not acceptable; 

g) reading service provider information from said first pointed-to 
control channel indicating the service provider for said first 
pointed-to control channel if said received signal strength in digital 
operating mode is acceptable; and 

h) thereafter re-camping on said analog control channel without 
performing an intervening power-up scan if said service provider 
information indicates that said service provider is from a forbidden 
class or camping on said first pointed-to control channel if said 
service provider information indicates that said service provider if 
not from a forbidden class. 

21 . The method of claim 20 further including: 

a) thereafter receiving a second digital control channel pointer 
designating a second pointed-to digital control channel; said 
second pointer including channel identification for said second 
pointed-to control channel; 

b) comparing said channel identification for said second pointed-to 
control channel with said stored channel identification; and 

c) disregarding said second pointer if said channel identification for 
said second pointed-to control channel matches said stored 
channel identification. 

22. The method of claim 20 wherein said service provider information 
includes SID codes. 
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